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(57)Abstract 

PURPOSE: To mask a correction disable error to the 
minimum. 

CONSTITUTION: A DPCM coding code and an error 
correction code formed by sharing picture data of one 
line to two synchronizing blocks are inputted to an input 
terminal 1 10. An error correction circuit 112 outputs a 
DPCM coding code 1 1 2a subjected to error correction 
and outputs an error flag 1 1 2b to a synchronizing block 
to which the correction disable error belongs. A DPCM 
decoding circuit 114 decodes the DPCM coding code 
112a. An ID detection circuit 122 outputs an ODD pulse 
122a representing the start of the synchronizing block at 
the first half of the line and a RESET pulse 122b 
representing a tail end data location of the line. When 
the correction disable error is generated in the first half 
of the line, a switch 1 18 is thrown to the position of a 
contact (b) for a period of the line by the circuits 1 24, 
126. 128. 
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(5 7) Abstract: 

Purpose: To mask a correction disable error to the 
minimum. 

Constitution: A DPCM coding code and an error 
correction code formed by sharing picture data of one 
line to two synchronizing blocks are inputted to an 
input terminal 110. An error correction circuit 112 
outputs a DPCM coding code 1 12a subjected to error 
correction and outputs an error flag 1 12b to a 
synchronizing block to which the correction disable 
error belongs. A DPCM decoding circuit 114 decodes 
the DPCM coding code 1 12a. An ID detection circuit 
122 outputs an ODD pulse 122a representing the start 
of the synchronizing block at the first half of the line 
and a RESET pulse 122b representing a tail end data 
location of the line. 
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When the correction disable error is generated in the 
first half of the line, a switch 1 1 8 is thrown to the 
position of a contact (b) for a period of the line by the 
circuits 124, 126, 128. 

[Claim] 

[Claim 1] A decoder characterized by that in a coding 
mode in which an error which cannot be corrected 
spreads exceeding an error detection block, including a 
decoding means that decodes a coding code, a default 
reading calculating means that computes a default 
reading of a decoded value by the decoding means 
concerned, a prescribed period which is not restricted to 
an error detection block with which concerned error 
which cannot be corrected belongs according to an error 
signal that shows generating of an error which cannot 
be corrected, a permutation means that replaces a 
decoded value by the decoded value concerned with a 
default reading by the default reading calculating means 
concerned. 

[Detailed description of the invention] 

[0001] 

[Industrial application] This invention relates to the 
decoder in a prediction difference coding mode. 
[0002] 

[Description of the prior art] A prediction difference 
coding mode (it abbreviates to DPCM method next) is a 
method that codes the difference of a sample value and 
a predicted value (for example, front value). 
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Especially when the approaching sample value has big 
correlation mutually, it is effective, and the number of 
transmitted bits per specimen can be substantially 
reduced by little image quality degradation. For 
example, use to digital transmission systems (a 
recording and reproducing system is included), such as 
pictorial communication and image recording, is 
proposed. 

[0003] Drawing 6 shows the configuration block 
drawing of the most common pre- value prediction 
DPCM coding equipment. From the sample value Xi (8 
bits) of the input terminal 10, the pre-value prediction 
value Pi (output of D flip-flop 20) of 8 bits is 
subtracted, the quantizer 14 quantizes the output 
(difference value) of the subtractor 1 2 and the 
subtractor 12 outputs the 4-bit DPCM coding code Yi. 
The error correcting coding circuit 22 adds the parity 
for error corrections to the output Yi of the quantizer 14 
and outputs it to the output terminal 24. 
[0004] The inverse quantization device 1 6 carries out 
inverse quantization of the output (DPCM coding code 
Yi) of the quantizer 14 and outputs a differential PCM 
central value (8 bits). The adder 18 adds the pre-value 
prediction value Pi to the output of the inverse 
quantization device 1 6 and impresses a local decoded 
value to D flip-flop 20. D flip-flop 20 is delayed by 1 
specimen interval and impresses this local decoded 
value to the subtractor 12 and the adder 18 as a pre- 
value prediction value. 
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[0005] Generally, the probability of occurrence of the 
difference value of the predicted value Pi and the 
sample value Xi is concentrated on a very small value. 
Thus, the amount of information is compressible by 
quantizing finely the field where a difference value is 
small and quantizing coarsely the field where a 
difference value is big. 

[0006] Drawing 7 shows the configuration block 
drawing of the decoder corresponding to the coding 
equipment shown on drawing 6. It is outputted to the 
input terminal 26 from the output terminal 24 and the 
code string that transmitted the transmission line inputs. 
When the error detection and correction circuit 28 
carries out detection correction of the error generated 
during transmission, and impresses the DPCM coding 
code Yi to the inverse quantization device 30 and an 
error cannot be corrected, it outputs the error flag that 
controls the switch 38. The inverse quantization device 
30 carries out inverse quantization of the DPCM coding 
code Yi, a difference central value is outputted, and the 
adder 32 adds a front value decoded value to the output 
of the inverse quantization device 30. The output of the 
adder 32 serves as a decoded value. Only 1 specimen 
interval is delayed by D flip-flop 34 and the output of 
the adder 32 returns to the adder 32 as a front value 
decoded value (predicted value). 

[0007] Directly, the output of the adder 32 is impressed 
to the point of contact a of the switch 38 and is 
impressed to the point of contact b of the switch 38 by 
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the one-line delay device 36. Generally, if an error 
occurs in a transmission line, it is known for the DPCM 
coding mode that an error will spread to a following 
decoded value until the decoded value (reset value) of 
the PCM numerals that quantized the sample value 
itself next is acquired. So, when the error which cannot 
be corrected to a coding code is detected in the error 
detection and correction circuit 28, an error flag is set 
after the concerned error detection that cannot be 
corrected. While the error flag concerned stands, the 
switch 38 is switched to the point-of-contact b side, and 
it substitutes and retouches with the decoded value of a 
preceding line. The output of the switch 38 is outputted 
outside from the output terminal 40 as a decoded value 
of this device. 

[0008] Drawing 8 shows an example of the 
transmission format of the transmission code sent out to 
a transmission line from coding equipment as shown on 
drawing 6. 1 synchronous blocks in drawing 8, 
synchronization code SYNC for the synchronization at 
the time of a recovery (2 symbols), parity CRC for error 
detection of ID (3 symbols) that shows the position in 1 
field, and the ID concerned (2 symbols), it consists of 
reset value R (1 symbol) that is DPCM coding code Yi 
(96 symbols) and a PCM coding code, the DPCM 
coding code Yi, and the parity CI (3 symbols) for error 
detection correction to reset value R. 
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[0009] The synchronous blocks for 2 lines (a total of 4 
pieces) are added to everything, but the synchronous 
blocks to the image data for the 1 field for vertical error 
detection correction. In these 4 synchronous blocks, the 
vertical error detection correction parity C2 is inserted 
instead of the parity CI for error detection correction to 
DPCM coding code Yi and reset value R. 
[0010] Since relative redundancy becomes low to the 
number of symbols of C 1 so that there are many 
symbols of data (the coding code Yi and reset value R), 
but correcting capability falls, as shown on drawing 8, 
generally the image data of one line is assigned to a 
plurality of synchronous blocks in many cases. 
[001 1] In a prediction DPCM coding mode, when the 
error which cannot be corrected occurs in a DPCM 
coding code, there is character in which the error 
spreads to the following reset value. 
[0012] On the other hand, the prediction CPCM coding 
mode that has the character which the error by the error 
which cannot be corrected converges with time is 
proposed. The basic constitution block diagram of the 
coding equipment is shown on drawing 9. The sample 
value Xi of 8 bits inputs into the input terminal 50, for 
example, and the subtractor 52 subtracts the predicted 
value Pi from the sample value Xi. The difference value 
acquired by the subtractor 52 is impressed to the four 
quantizers 54, 56, 58, 60 possessing the nonlinear 
quantization characteristic Ql, Q2, Q3, Q4 different, 
respectively. 
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The quantizers 54-60 quantize the difference value of 8 
bits to 4 bits, and the output is impressed to the switch 
62. 

[0013] The switching control circuit 64 switches the 
switch 62 according to top 2 bits of the predicted value 
Pi, and chooses one of the quantizers 54-60. For 
example, if the predicted value Pi is classified into four 
divisions (for example, 0-63, 64-127,128-191,192-255) 
about the level, the output (difference value) of the 
subtractor 52 is also classified into four predetermined 
divisions (the mentioned above example of a division - 
63-255, -127-191, -191-127, -255-63) according to this. 
What is necessary is just coming to give the nonlinear 
quantization characteristic according to the range of 
each output division of the subtractor 52 as the 
quantizers 54-60, and at least 4 bits can quantize now 
more finely. 

[0014] Since it can know where the predicted value of 
the four the mentioned above division Pi belongs by top 
2 bits of Pi, the switching control circuit 64 controls the 
switch 62 by top 2 bits of the predicted value Pi and is 
made to connect it to the applicable quantizers 54, 56, 
58 of the quantization characteristic or output of 60. For 
example, the switch 62 is connected to the output of the 
quantizer 56 when the predicted value Pi is in the range 
of 64-127. 

[0015] The 4-bit coding code Yi selected with the 
switch 62, it is impressed by the central value setting 
circuits 68, 70, 72, 74 that possess the inverse 
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characteristic Rl, R2, R3, R4 corresponding to the 
error correcting coding circuit 66 and the nonlinear 
quantization characteristic Ql, Q2, Q3, Q4 of the 
quantizers 54, 56, 58, 60, respectively. The error 
correcting coding circuit 66 adds an error correcting 
code to the coding code Yi, and sends it out to a 
transmission line. Each central value setting circuits 68- 
74 output the central value of 8 bits over the coding 
code Yi to input, and the switch 76 chooses one of the 
outputs of the central value setting circuits 68-74 
according to the output of the switching control circuit 
64. Of course, since the central value setting circuits 68, 
70, 72 corresponding to the quantizer 54, 56, 58 or 60 
selected with the switch 62 or the output of 74 becomes 
a right central value, the switch 76 is controlled by the 
switching control circuit 64 like the switch 62. 
[0016] The central value of 8 bits selected with the 
switch 76 is impressed to the adder 78, and the adder 78 
adds the predicted value Pi to the central value 
concerned, and outputs a local decoded value. The 
prediction device 80 consists of a D flip-flop which 
brings about the time delay of for example, 1 sample 
periods, is delayed and supplies the output of the adder 
78 to the subtractor 52 and the adder 78 as the predicted 
value Pi. Here, the predicted value Pi is a front value. 
[0017] The quantized representative value is greatly set 
up in order of the quantization characteristic Ql, Q2, 
Q3, Q4 to the same coding code. 
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If the absolute value of image levels is large, the 
quantizer 54 (quantization characteristic Ql) or the 
quantizer 60 (quantization characteristic Q4) will be 
chosen, and if the absolute value of image levels is 
small, the quantizer 56 (quantization characteristic Q2) 
or the quantizer 58 (quantization characteristic Q3) will 
be chosen. The quantization characteristic Ql and Q4 
are quantized more coarsely than the quantization 
characteristic Q2 and Q3. Thus, since an error becomes 
small at the time of the error generation which cannot 
be corrected in the one where a quantization level is 
finer, it is more quickly completed by the error. When a 
pixel value is large (for example, 8 bits, value near 255) 
or in being small (value near 0), there is character in 
which convergence is quick, compared with the case 
where a pixel value takes a mean value (value near 
128). 

[0018] Since the error by the error which cannot be 
corrected will become small autonomously if a coding 
mode as shown on drawing 9 is adopted, it becomes 
unnecessary to provide reset value R. If the number of 
symbols of CI is increased instead of reset value R, it 
will become possible to raise correcting capability to 4 
detection 2 correction from 3 detection 1 correction. 
[0019] 

[Problems to be solved by the invention] In the coding 
mode according to coding equipment as shown on 
drawing 9, most errors that cannot be corrected may be 
spread to the following synchronous blocks depending 
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on an initial value, although it converges within 1 
synchronous blocks. 

[0020] On the other hand, the units of error detection 
correction were synchronous blocks and when the error 
which cannot be corrected spread even to following 
synchronous blocks, they were not fully able to 
interpolate a big decoded value with error within 
following synchronous blocks. 

[0021] An object of this invention is to show such an 

inconvenient decoder that is not produced. 

[0022] 

[Means for solving the problem] A decoder of this 
invention includes a decoding means that is a decoder 
in a coding mode in which an error which cannot be 
corrected spreads exceeding an error detection block 
and decodes a coding code, a default reading 
calculating means that computes a default reading of a 
decoded value by the decoding means concerned, a 
prescribed period which is not restricted to an error 
detection block with which an concerned error that 
cannot be corrected belongs according to an error signal 
that shows generating of an error which cannot be 
corrected, a permutation means that replaces a decoded 
value by the decoded value concerned with a default 
reading by the default reading calculating means 
concerned. 
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[0023] 

[Function] Even if the error that cannot be corrected 
spreads by the mentioned above means exceeding the 
error detection block with which the concerned error 
that cannot be corrected belongs after the following 
error detection block, the mentioned above permutation 
means can replace with a default reading in the range 
which has spread. Thus, the image quality deterioration 
by the error that cannot be corrected is reduced. The 
image quality deterioration by substitution is also 
reduced by suppressing the substitution range to the 
minimum. 
[0024] 

[Example] Next, the example of this invention is 
described with reference to drawings. 
[0025] Drawing 1 shows the configuration block 
drawing of one example of this invention, and drawing 
2 shows the timing chart. It is coded by the input 
terminal 110 with the coding equipment shown on 
drawing 9, and the parity CI, C2 for error corrections 
and the data Din which was added and was synchronous 
blocks input into it. For example, the image data of the 
beginning of each line of a field screen serves as a reset 
value and the image data in the middle of a line does 
not become a reset value. 

[0026] The error correction circuit 1 12 is stored 
temporarily at the internal memory of the input data Din 
for one screen, after carrying out repeat execution of the 
error correction by the parity CI, and the error 
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correction depended C2 and finishing correcting the 
error which can be corrected, the error flag 1 12b is 
outputted to the synchronous blocks which output the 
coding data 1 12a to the DPCM decoding circuit 114 
and contain mistaken coding data. Although the error 
correction circuit 112 usually sets the error flag 1 12b 
between the synchronous blocks including the mistaken 
coding data concerned after mistaken coding data, in 
this example, in order to understand easily, it was 
presupposed that the error flag 1 12b is outputted to the 
synchronous blocks including the mistaken coding data 
concerned. 

[0027] The DPCM decoding circuit 1 14 consists of the 
same circuitry as the local decoder circuit that consists 
of the circuits 64, 68, 70, 72, 74, 76, 78, 80 of drawing 
9, for example, chooses the difference central value 
according to a predicted value to the coding code 1 12a, 
adds a predicted value and outputs a decoded value. The 
output of the DPCM decoding circuit 1 14 is supplied to 
the a-contact of the switch 118, and it is supplied to the 
b contact of the switch 118 via the 1H delay circuit 116. 
That is, the present decoded value inputs into the a- 
contact of the switch 118, and the decoded value of the 
correspondence position of an upper line inputs into a b 
contact. The switch 1 1 8 is usually connected to an a- 
contact. The output of the switch 1 1 8 is outputted 
outside from the output terminal 120. 
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[0028] In this example, two synchronous blocks are 
formed from one line, and the error that cannot be 
corrected occurs in the 3rd synchronous blocks B3, and 
suppose that it spread to following synchronous blocks 
B4. Drawing 2 (1) is the output of the DPCM decoder 
circuit 114, namely, a decoded value. As a solid line 
shows on drawing 2 (3), the error flag 1 12b stands in 
the period corresponding to the synchronous blocks B3, 
and does not stand in following synchronous blocks B4. 
[0029] The ODD pulse 122a (drawing 2 (4)) which the 
ID detection circuit 122 detects ID of synchronous 
blocks from the input data Din, and shows the start of 
the period corresponding to the odd-numbered 
synchronous blocks, the RESET pulse 122b (drawing 2 
(5)) which shows the appearance (this example initial 
data of a line) of a reset value is outputted. Since the 
RESET pulse 122b is outputted just before the 
appearance of a reset value, it synchronizes with the 
termination of the even-numbered synchronous blocks 
in timing. 

[0030] The error flag 1 12b and the ODD pulse 122a are 
impressed to the switch terminal of RS flip flop 126 by 
AND circuit 124 and the RESET pulse 122b is 
impressed to R terminal of RS flip flop 126 concerned. 
Thus, as shown on drawing 2 (6), RS flip flop 126 rises 
by the beginning of the synchronous blocks B3, and 
outputs the pulse which falls in the end of synchronous 
blocks B4. 
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[003 1] Q output of the error flag 1 12b and RS flip flop 
126 is impressed to OR circuit 128. The output of OR 
circuit 128 is shown on drawing 2 (7). The output of 
OR circuit 128 controls the switch 118. That is, when 
the output of OR circuit 128 is H (high), the switch 118 
is connected to a b contact, and the switch 1 1 8 is 
connected to an a-contact when the output of OR circuit 
128 is L (low). 

[0032] Thus, output data Dout of the output terminal 
120 shown on drawing 2 (8), and the synchronous 
blocks B3 in which the error that cannot be corrected 
generated, and synchronous blocks B4 influenced by 
this are replaced by the synchronous blocks B 1 and the 
B2 of a preceding line. 

[0033] When the above was summarized and the error 
which cannot be corrected occurs in the odd-numbered 
synchronous blocks (the first half of a line), the 
mentioned above operation replaces synchronous 
blocks with an error, and its following synchronous 
blocks by the data of a direct preceding line. Since RS 
flip flop 126 is not set when the error which cannot be 
corrected occurs in the even-numbered synchronous 
blocks (the second half of a line), the error flag 1 12b 
passes OR circuit 128, and controls the switch 1 18 as it 
is. That is, the even-numbered synchronous blocks with 
an error are replaced by the data of a direct preceding 
line. 
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[0034] The configuration block drawing of an example 
where drawing 3 changed drawing 1 , drawing 4 and 
drawing 5 show the timing chart. In the coding mode of 
composition as shown on drawing 9, most errors by the 
error which cannot be corrected are converged on less 
than 1/2H. The example of drawing 3 is interpolating 
few paying attention to this point. 
[0035] In drawing 3, the error correction circuit 130 
outputs the position pulses 130c which show which 
shall have an error within synchronous blocks with the 
error which cannot be corrected other than the DPCM 
coding data 130a that carried out error correction 
processing and the error flag 130b which cannot be 
corrected between the first half or the second half, 
namely, when the error that cannot be corrected is 
located at the first half in synchronous blocks, the error 
correction circuit 130. As shown on drawing 4 (3), 
when the position pulses 130c are outputted 
synchronizing with the beginning of synchronous 
blocks with the error that cannot be corrected and the 
error which cannot be corrected is located the second 
half in synchronous blocks, as shown on drawing 5 (3), 
the position pulses 130c are not outputted. AND circuit 
132 takes the logical product of the ODD signal 122a of 
the error flag 130b, the position pulses 130c and the ID 
detection circuit 122 and impresses the output to the 
switch terminal of RS flip flop 126. Other circuit 
elements are the same as on drawing 1 . 
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[0036] Drawing 4 is a case where the error which 
cannot be corrected occurs in the second half of the 
synchronous blocks B3. (1) The output of the DPCM 
decoding circuit 114, (2) the output of the 1H delay 
circuit 116, (3) the position pulse 130c, (4) the error 
flag 130b, (5) the ODD pulse 122a, (6) the RESET 
pulse 122b, (7) the output of RS flip flop 126, (8) the 
output of OR circuit 128, (9) the output data Dout of the 
output terminal 120. 

[0037] Since the error which cannot be corrected has 
occurred in the second half of the synchronous blocks 
B3, the error correction circuit 130 outputs the position 
pulses 130c synchronizing with the synchronous blocks 
B3, as shown on drawing 4 (3). RS flip flop 126 is set 
by the position pulses 130c, the error flag 130b and the 
ODD pulse 122a, and it is reset by RESET signal 122b. 
Thus, as shown on drawing 4 (7), RS flip flop 126 rises 
synchronizing with the start of the synchronous blocks 
B3 and outputs the pulse which falls synchronizing with 
the termination of synchronous blocks B4. 
[0038] The output of RS flip flop 126 passes OR circuit 
128, controls the switch 118, and switches the switch 
1 18 to a b contact between the synchronous blocks B3 
and B4. Thus, as shown on drawing 4 (9), the portions 
of the synchronous blocks B3, B4 are replaced by the 
synchronous blocks B 1 of a direct preceding line and 
the data of B2. 
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[0039] Drawing 5 is a case where the error which 
cannot be corrected occurs in the first half of the 
synchronous blocks B3. (1) The output of the DPCM 
decoding circuit 114, (2) the output of the 1H delay 
circuit 116, (3) the position pulse 130c, (4) the error 
flag 130b, (5) the ODD pulse 122a, (6) the RESET 
pulse 122b, (7) the output of RS flip flop 126, (8) the 
output of OR circuit 128, (9) the output data Dout of the 
output terminal 120. 

[0040] Since the error which cannot be corrected has 
occurred in the first half of the synchronous blocks B3, 
the error correction circuit 130 does not output the 
position pulses 130c, as shown on drawing 5 (3). Thus, 
as RS flip flop 126 is not set but it is shown on drawing 
5 (7), Q output is still low. Thus, the error flag 1 12b 
shown on drawing 5 (4) passes OR circuit 128, controls 
the switch 118, and switches the switch 1 1 8 to a b 
contact between the synchronous blocks B3. Thus, as 
shown on drawing 5 (9), only the portion of the 
synchronous blocks B3 is replaced by the data of the 
synchronous blocks Bl of a direct preceding line. 
[0041] Although the example applied to the coding 
mode that chooses one of a plurality of the quantization 
characteristics according to a predicted value was 
described, this invention is not limited to such a coding 
mode. That is, this invention is applicable also to the 
coding mode that has the same convergence 
characteristic with error. 
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It may not be limited to the error correction parity CI 
and the error correction by C2, but they may be the 
other error detection and/or correcting systems of a 
method. The decoded value used for substitution may 
be average value of not only a preceding line but an up- 
and-down line, etc. 
[0042] 

[Effect of the invention] Even if the error which cannot 
be corrected occurs, by this invention, the interpolation 
is limited to the minimum range that is clear from the 
above explanation. Thus, image quality deterioration 
can be suppressed. 

[Brief description of the drawings] 
[Drawing 1] is a configuration block drawing of one 
example of this invention. 

[Drawing 2] is an operation timing chart of drawing 1 . 
[Drawing 3] is a configuration block drawing of the 2nd 
example of this invention. 

[Drawing 4] is an operation timing chart of drawing 3 . 
[Drawing 5] is another operation timing chart of 
drawing 3. 

[Drawing 6] is a configuration block drawing of the 
conventional example of pre-value prediction DPCM 
coding equipment. 

[Drawing 7] is a configuration block drawing of the 
conventional example of the decoder of drawing 6. 
[Drawing 8] is a line-block diagram of a transmission 
format. 
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[Drawing 9] is a configuration block drawing of the 
conventional example of decoded value adaptive 
DPCM coding equipment. 

[Description of numerals] 

10: Input terminal 12: subtracter, 14: quantizer, 

16: inverse quantization device, 18: adder, 

20: D flip-flop, 22: error correcting coding circuit, 

24: output terminal, 26: input terminal, 

28: error correction circuit, 

30: inverse quantization device, 32: adder, 

34: D flip-flop, 36: 1-line delay device, 

38: switch, 40: output terminal, 50: input terminal, 

52: subtractor, 54, 56, 58, 60: quantizer, 62: switch, 

64: switching control circuit, 

66: error correcting coding circuit, 

68, 70, 72, 74: central value setting circuit, 

76: switch, 78: adder, 80: prediction device 

110: Input terminal, 112: error correction circuit, 

1 12a: coding code 1 12b: error flag, 

1 14: DPCM decoding circuit, 1 16:1 H delay circuit, 

118: switch, 120: output terminal, 

122: ID detection circuit, 122a: ODD pulse, 

122 b: RESET pulse, 124: AND circuit, 

126: RS flip flop, 128: OR circuit, 

130: Error correction circuit, 

130a: Coding code, 130b: Error flag, 

130c: Error position pulse, 

132: AND circuit 
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